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(57) [Abstract] 

[Problem] Offer beneficial fuel cell and separator in aspect of c 
onpaction of guaranryand size of electrical generation 
performance. 

[Means of Solution] It has with unit battery of plurality which h 
as positive electrode and negative electrode which putsbetween 
electrolyte film and separator which is arranged between unit 
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battery, separator 3B, has with outlet manifold 9B and fluid 
passageway 10B where fluid whichincludes inlet manifold 8B and 
active substance where fluid which includes the active substance 
is supplied is discharged fluid passageway 10B turns back, in 
order to connect with inlet manifold 8B and theoutlet manifold 
9B, as it is installed. Folding nunber of times of fluid 
passageway 10B is odd number of times. Both parties of inlet 
manifold 8B and outlet manifold 9B are provided in side part 
38Bofthe any one of lateral direction of separator 3B. 



201B^200B 
' ^rHOBs 
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[daim(s)] 

[Qaiml] IMt battery of plurality which has positive electrode 
and negative electrode which puts between theelectrolyte 
membrane and, 

It possesses with separator which is arranged between theafor em 
entiooed unit battery, 

As for aforementioned separator, in order to connect with outle 
t manifoldand aforementioned inlet manifold and 
aforementioned outlet manifold where thefluid which includes 
inlet manifold and active substance where fluid whichincludes 
active substance is supplied is discharged, as it is installed, inthe 
fuel cell which has with fluid passageway which turned back in 
meandering 

Inlet manifold of aforementioned separator and both parties of 
outlet manifoldare provided in side part of any one of 
transverse direction of theaforementioned separator, as for 
folding number of times of aforementionedfluid passageway fuel 
cell which designates that it is a odd nurrber of times as feature. 
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[Qaim2] In Gaim 1 , aforementioned inlet manifold is fuel gps i 
nlet manifold, fuel cell wliichdesignates that aforementioned 
outlet manifold is fuel gps outlet manifold, as for 
theaforementioned fluid passageway is fuel ^s passage as feature. 



[1**9 3] BSKH*ttfc«fc*tfftffi*t,-3«» 

sUftAP-enrt-juKi, g*ut**tafl:A<»aj*n 
fttUP^^-juKi. mriEAP"7-*-^Kt1«rlBUi 
- *-ju Kt * oft C * o ic®1S2*x4 t*icjr£« 



flriE4r/^u-*©«»i^«)L^n3^-*a)«i»r=ttite» 
*i-cfcy, miBa#attfl!)»TyaLiHiw4#aia-cfc* 



it«»ifxAP"7-*-;uKT?fty, miaap^-*- 
;uH4«»irxaiPT=*-juK-e*y. fflriaafcttaift 



[Qaim3] As it is arranged between unit battery of plurality whic 
h has positive electrode and ne^tive electrodewhich puts 
between electrolyte filmin order to connect with outlet 
manifold andthe aforementioned inlet manifold and 
aforementioned outlet manifold where fluidwhich includes inlet 
manifold and active substance where fluid which includesthe 
active substance is supplied is discharged, it is installed in 
separator forthe fuel cell which has with fluid passageway which 
turned back in meandering, 

Aforementioned inlet manifold and both parties of outlet manif 
old are provided inthe side part of any one of transverse 
direction of aforementioned separator, asfor folding number of 
times of aforementioned fluid passageway separator forthefuel 
cell which designates that it is a odd number of times as feature. 

[Qaim4] In Claim 3, aforementioned inlet manifold is fuel gps i 
nlet manifold, separator for thefuel cell which designates that 
aforementioned outlet manifold is fuel g^s outlet manifold, asfor 
aforementioned fluid passageway is fuel ^s passage as feature. 
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[Description of the Invention] 
[0001] 

[Technological Field of Invention] This invention regards fuel c 
ell and separator , while guaranteeing the in particular and 
electrical generation performance, although it assures 
compaction, it regards thebeneficial fuel cell and separator. 

[0002] 

[Prior Art] Fuel cell which generates electricity with fuel which 
it suppliesis offered fuel cell, generally, has with unit battery 
of plurality which has thepositive electrode and ne^tive 
electrode which puts between electrolyte filmand is arranged 
between unit batteryand separator of plurality which divides 
unit battery, separator has with fluid passageway which 
connects with outlet manifold and the inlet manifold and outlet 
manifold where fluid which includes inlet manifold and the 
active substance where fluid which includes active substance is 
supplied isdischarged. 

[0003] In separator, fluid which includes active substance, passi 
ngby the inlet manifold , being supplied by fluid conduit, is 
offered by generation ofelectricity, is discharged from outlet 
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manifold As by way, shown in Figure 12, inlet manifold 102 
which supplies fuel g^swhich includes active substance reading 
separator 100 which relates to the conventional fuel cell, and 
outlet manifold 104 which discharges fbel gis, in order that 
conduitlength is made long, it is provided in opposing corner 
position position of the separator 100. Therefore as for fluid 
conduit 106, as shown in Figure 12, in order to connectwith 
outlet manifold 104 and inlet manifold 102 which are formed to 
opposing corner position positionrrutually, from inlet 
manifold 102 applying on outlet manifold 104, it is formed with 
theshape which turned back in meandering. 

[0004] 

[Problems to be Solved by the Invention] In aspect of conpacti 
on of guaranty and size of electrical generation performance 
itwas not something which always it can be satisfied reading 
fuel cellwhich relates to Prior Art. As for this invention 
considering to actual condition which wasinscribed, while to be 
something which you can do, guaranteeing the electrical 
generation performance, although it assures compaction of size, 
it designates thefact that it offers beneficial fuel cell and 
separator as common problem it is. 

[0005] 

[Means to Solve the Problems] This inventor in order that prob 
lem which was inscribed is achievedadvanced diligence 
development. And, was inscribed reading conventional 
separator 100 which, inlet manifold 102 and outlet manifold 
104, as mentioned earlier, because it is providedin opposing 
corner position position of separator 100, region BB which is 
shown with theslanted line of outlet manifold 104 vicinity in 
side part 1 40 of other in region AA and the transverse direction 
which are shown with slanted line of vicinity of inlet manifold 
102 in theone side 1 30 in transverse direction of separator 100 
became dead space, effective use withoutbeing done, knew this 
inventor. 

[0006] In order this region AA, effective use to do region BB, i 
t should have madethe following way thing, this inventor idea it 
did Namely, if it designates folding nurrber of times of fluid 
passage 106 where theflirid which includes active substance 
flows as odd nurrber of times, as for fluid passage 106,assurring, 
that it was installed one side 1 30 in transverse direction of 
separator asthe starting edge terminal of fluid passage 106 is 
not side part 140 of other withthe lapel, is something which 
returns to one side 130. Inreason, both parties of inlet 
manifold of start side of fluid passage and theoutlet manifold of 
end side of fluid passage, concentrating on one side 130 in 
thetransverse direction of separator, it can arrange. Because of 
this being able to achieve problem which was inscribed,the idea 
it did this inventor, completed this invention 
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[0007] Namely, Relates to first invention as for fuel cell which, 
Has positive electrode and ne^tive electrode which puts 
between electrolyte filmunit battery of pluralitywhich, It 
possesses with separator which is arranged between unit battery, 
As for separator, fluid which includes active substance is 
supplied inlet manifold where, fluid which includes active 
substance is discharged outlet manifold where, In order to 
connect with inlet manifold and outlet manifold, as it is 
installed,the inlet manifold of separator and both parties of 
outlet manifold are provided inthe side part of any one of 
transverse direction of separator in fuel cell whichhas with fluid 
passageway which turned back in meandering, folding number of 
timesof fluid passageway is something which designates that it is 
a odd number of times asfeature. 

[0008] Relates to second invention as for separator for fuel cell 
which, It is arranged between unit battery of plurality which has 
positive electrode and negative electrodewhich puts between 
electrolyte filrr\ fluid which includes active substance is supplied 
inlet manifold where, fluid which includes active substance is 
discharged outlet manifold where, In order to connect with inlet 
manifold and outlet manifold, as it is installed,both parties of 
inlet manifold and outlet manifold are provided in side part 
ofthe any one of transverse direction of separator in separator 
for fuel cell whichhas with fluid passageway which turned back in 
meandering, folding nurrber of timesof fluid passageway is 
something which designates that it is a odd nurrber of times 
asfeature. 

[0009] According to this invention, fluid passage where fluid wh 
ich includes the active substance flows turns back in meandering, 
folding nurrber of times is odd number of times. Fact that 
number of lapels one time U turn does one time is meant. If 
folding nurrber of times of fluid passage is odd number of times, 
when side part of theany one fluid passage in transverse 
direction of separator being installed, as thestarting edge 
terminal of fluid passage is not side part of other of 
thetransverse direction of separator with lapel, is something 
which returns to theone side of transverse direction of 
separator. 

[0010] In reason, both parties of inlet manifold and outlet man 
ifold which it canfunction as inlet and outlet of fluid which 
includes the active substance, concentrating in one side in 
transverse direction of separator, itbecomes possible to arrange. 
In reason, be able to extend be able to arrange fluid passage to 
spaceof side part ( inlet manifold or outlet manifold are not 
formed region ) of other and in transverse direction of 
separator, it canassure effective use of space. 

[001 1] If opposite is similar and folding number of times of flui 
d passage is theodd nurrber of times, when side part of other 
fluid passage in transverse direction ofseparatorbeing installed, 
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as starting edge terminal of fluid passage is not one sideof 
transverse direction of separator with lapel, is something which 
returnsto side part of other of transverse direction of separator. 
In reason, both parties of inlet manifold and outlet manifold, 
concentrating inthe side part of other, in transverse direction of 
separator it becomes possibleto arrange. 

[0012] 

[Enixxlirrent of Invention] According to this invention, it is a 
passageway where fluid where fluid passagewayis formed by 
separator, includes active substance flows, inlet manifold is 
inlet passageway which supplies fluid which includes the active 
substance in fluid passageway which was formed to separator, 
outlet manifold fluid which includes active substance, is outlet 
passageway which isdischarged from fluid passageway which was 
formed to separator. 

[0013] Fluid passageway, in order to connect with inlet manifol 
d and outlet manifold, as it isinstalled, turns back in meandering 
It is good being a fluid which includes negative electrode active 
material inlet manifold and theoutlet manifold as fluid which 
flows, and, it is good being a fluid whichincludes positive 
electrode active material. There is a hydrogen as 
representative negative electrode active material, there is a fuel 
g^s which contains thehydrogen as fluid which includes negative 
electrode active material. There is a oxygen as representative 
positive electrode active material, there is a air as fluid 
whichincludes positive electrode active material. 

[0014] According to this invention, as inlet manifold be able to 
adopt fuel gas outlet manifold, thefuel gas passage can be 
adopted as fluid passageway be able to adopt fuel gas inlet 
manifold, as the outlet manifold. 

[0015] 

[Working Example(s)] Referring to Figure 1 to Figure 3 coneer 
ning 1st Working Example of this invention, you explain this 
working exanple is exanple which is applied to fuel cell of solid 
polymeric menteane type. 

(Constitution of Working Example) Figure 1 shows sectional vi 
ew of principal part of fuel cell intheschematic. Regarding this 
working example, as shown in Figure 1 , unit battery 1 of 
pluralitywhich has positive electrode lb and negative electrode 
lc which put between electrolyte membrane la of thesolid 
polyrreric type which has proton transmission is installed. 

[0016] In order for fuel g^s which is a hydrogen-containing fluid 
which includes hydrogen whichis a negative electrode active 
material to be supplied, fuel g^s passage 10B has met to 
negative electrode lc oftheunit battery 1. In order for air 
which is a oxygpivcontaining fluid which includes oxygen 
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whichisa positive electrode active material to be supplied, air 
passageway 17B has met to positive electrode lb of the unit 
battery 1. Between unit battery 1 which next door facilities is 
done, separator 3B* ofthe plurality is respectively provided in 
order to divide unit battery 1. separator 3B' is something 
which has function which divides with the air passageway 1 7B 
and fuel g^s passage 10B, it corrbines current collector, 
separator 3B 1 , metal , for exarrple aluminum alloy , dig? 
passageway carbon steel or thestainless steel which are a 
electrically conductive material in plate and is formed by being 
packed 

[0017] As for Figure 1 in order to show only principal part, the 
quantity of unit battery 1 and separator 3B' which are 
illustrated in Figure 1 issmall. It is something which large 
nurrber is laminated really. As shown in Figure 1, seal 50 of 
frame, seal 51 of frameis provided in edge of separator 3B'. 
Because of this sealing property is guaranteed, seal 50, 51 is 
formed with rubber or resin etc. 

[001 8] Next, referring to Figure 2 and Figure 3 concerning th 
eseparator 3B which was inscribed, you explain Figure 2 shows 
one surface (surface) of one side of separator 3B ? , Figure 3 
showsthe one surface (back surface) of other of separator 3B\ 
As shown in Figure 2, separator 3B* has formed square, has 
top edge 4B,the bottomedge 5B, 2 side edgp 6B and 7B. With 
fuel cell of this working example, top edge 4B of separator 3B' 
makes perpendiculardirection topside (Figure 2 topside) at time 
of use, in order for bottomedge 5B to make theperpendicular 
direction underside (Figqre 2 underside), is arranged 

[0019] Fuel ^s inlet manifold 8B where fuel gps is supplied and 
fuel j^s outlet manifold 9B where fuel gas isdischargqd 
penetrating to thickness direction, it is formed in theseparator 
3B\ Way it shows in Figure 2, as for both parties of fudges 
inlet manifold 8B and thefuel §ps outlet manifold 9B, being 
moved aside by one side part 38B in transverse direction of 
separator 3B', itis formed 

[0020] Furthermore, as shown in Figure 2, as for fuel gas inlet 
manifold 8B there is aposition of upper part of perpendicular 
direction, as for fuel gps outlet manifold 9B there is aposition 
of bottom of perpendicular direction Because of this try fuel 
gas to let flow under fromabove. As shown in Figure 2, In one 
surface of one side of separator 3B' putting, On side of one side 
part 38B of horizontal direction, Forms lattice slot 201B which 
parallels to longitudinal and transverse elevation group 200B 
ofthe plurality which, Forms lattice slot 2Q2B which parallels to 
longitudinal and transverse elevation group 203B ofthe plurality 
which, elevation group 205B of plurality which forms lattice 
slot 204B whichparallels to longitudinal and transverse is 
formed, (Furthermore with elevation group 200B, because of 
sinplificationof application drawing, nurrber is illustrated little, 
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igP3 0 OB. **|Z»ofc»*fc3 0 2 BS»lSr4 

«»f!a)ISigB3 0 3 B3i<»j4*tiT^4 D »::B2K 
«*lRl(-fl!)i;43grtfi7 0 8,-7 0 B 7 4*»JSS*ITI* 

IP%«H#XS»1 OBI*, &^tfxAPv-*-juK 
8 B t »Mii* m P -7 - *- ;u K 9 B t £ o ft C J: 3 iz 



[00 2 1] *S««Kfcl*TI4B2**e>«*'C#ftJ:" 

3c j&m#xis&i oB©»fyiSL@att#aiii-cft 

9. *1»fy«L«*1 1 B. ff29ry£L18«1 2B 
. ff3£fry£Lfitt1 3BtfRI+S*lTH*. sp*>, MS 
»#XAP"*-*-JUK8 Bfl)BflP 8 B 0 A x b£$S£tlfc 
«»#XI4, *&*S2 0 1 B^gt, ffi«SP3 9 BIZ ft 

itx^EnAi^fRi i=«fiu *i»fy 

£L«*1 1 Bftifi©«*ai3 0 1 B"C*U£->U ^ 
Stt-«W3 8 BIZfilltTdcEPA 2»|R| (»1iyjfil 
) (CitffU *2SfyfiL«*1 2Bf*ifi(D«*3l2 0 
2BT-U$->U M(Zffi«B|J3 9BlZ|RH+TfcE[]A3 

*a (n2'ii$i5fo) i=amu »3»fyiEL««i 3 

BttiS«>«**3 0 2B-CU*-:/U Ml=-fll»3 8 
BlCfS]ttT^mA4^[R] (I2gy^) izSfrU ft 
*«2 0 4B, gBP9B 0 £IIlZ&T, «8#xaP"?=. 
K9 B^b»iiiStl5o 



[0022] £fcB 3 (Z^f iz/^U-^3B* 
0)±»CI4, £«tf«t6**i4ffiftAP"*=*-;uKl 
5BtfB*;ftfc|zJtaLT»J***iTL*4. 

3B' "(DTWctt. £fti*»m**i*ffiftma"*-*- 

K 1 6 B4<«ja*tlTL^So C^^^lCiry^U-'Jr 3 
B* <D±B|JlcSmAPV-7h-;uKl 5B£RH\ TSP 
lzffiftttPT-*-;uKi 6B£Rltfcfl)tt\ &B£j£ 

*tLr**<ffi«atti 7 Bi=te^-c^jtr4«iRi^ft 
3^6TtaTfc»-efe*. ssiap-7=*-;uki 5B 

, SflfcbPT-Th-JUKl 6B®HP[iiflt$* 
AP7-*-Jl/K8B, WXffiP7-t^K9B 
OMPfflB*yt,*£< Lfc©W\ *»«»l=«ttr4 



[00 2 3] H3(Z^-r<J:3l^ t/^-*3B' Offi 
**2 2 1 B£«j£r&ttttfl®Kjg|l2 2 0B, «« 



but itissonething whose really nurrber is many. It is sinilar 
concerning other protruding part. )furtherncreonsideof 
other sidesection 39B of separator 3B 1 , elevation group 300B of 
plurality whichforms lattice slot 301B which parallels to 
longitudinal and transverse, elevation group 303B ofthe 
plurality which forms lattice slot 302B which parallels to 
longitudinal and transverse isformsd Furthermore as shown in 
Figure 2, guide wall 70Bl to 70B7 which extends to the 
horizontal direction in one surface of one side of separator 3B', 
is formed. Because of this fuel gps passage 10B is formed. 
Namely fuel g^s passage 10B, in order to connect with fuel gps 
inlet manifold 8B and fuel gps outlet manifold 9B, asit is 
installed in horizontal direction is made form which turned back 
inthe meandering. 

[0021] In order to be able to understand fromFigure 2 regarding 
this working example,the folding nurrber of times of fuel &s 
passage 10B is odd nurrber of times, 1st foldingregion 1 lB,the 
2nd folding region 12B, 3rd folding region 13B is provided 
Namely, Is supplied from open 8B0 of fuel gps inlet manifold 
8B as for fuel g£S which, lattice slot 201B passing, It advances 
to arrow Al direction ( line 1 coning direction) destined for 
other side section39B, With lattice slot 301B of 1st folding 
region 1 IB vicinity U turn to do, This time it advances to arrow 
A2 direction ( 1st return direction) destined for theone side part 
38B, Uturn does with lattice slot 202B of 2nd folding region 
12B vicinity, itadvances to arrow A3 direction ( 2nd approach 
direction) furthermore destined for other sidesection 39B, U 
turn does with lattice slot 302B of 3rd foldingregion 13B 
vicinity, it advances to arrow A4 direction ( 2nd return 
direction) furthermore destined forthe one side part 38B, builds 
lattice slot 204B and open 9B0 in order, isdischarged from 
fuel g^s outlet manifold 9B. 

[0022] In addition as shown in Figure 3, air inlet manifold 1 5B 
where air issupplied penetrating to thickness direction, it is 
formed in upper part ofthe separator 3B'. air outlet manifold 
16B where air is discharged is formed in bottom of the 
separator 3B\ This way air inlet manifold 1 5B is provided in 
upper part of separator 3B', factthat air outlet manifold 16B is 
provided in bottom is in order water becausethere is a tendency 
which is formed in air passage 17B, considering discharge 
propertyof water drop, air to let flow under from on 
perpendicular direction, asthe generation of electricity product. 
Because as for enlarging opening area of air inlet manifold 15B 
and air outlet manifold 1 6B, incomparison with opening area 
of fuel inlet manifold 8B and fuel ^s outlet manifold 9B, 
quantity ofthe air which is supplied to fuel cell it is many in 
comparison withthe fuel g^s . 

[0023] As shown in Figure 3, on side of one side part 38B, elev 
ation group 220B ofthe plurality which forms lattice groove 
221B which parallels to longitudinal and transverse, 
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3B. **lC»ofctt*3&2 2 4 B SJBJfrr&tBBIKD 
ftjgS 2 2 5 Bmm£tlTl^& 0 »Z-fe/*U-* 3 B 
®feflltt3 9 BCDfJJlZ, JlSlC^ofc^^ i«3 2 1 B£ 
»*1-4**fl(DlftigS3 2 0B, *«fc»ofc«*3l 
3 2 2 B$»j£r*ffi&fl0IBjg8 3 2 3 Ba6<»***l 

«*flicot;63Brt27 1 b^? 1 B 7 a<»j£*3h/CL* 

So C*Ll=«fcUffifta»l 7 Ba6<»JS**iTl^. 
t£<k£§iIS&1 7 BB\ 2mAP-7-*-;UKl 5 B 



theelevation group 223B of plurality which form lattice 
groove 222B which parallelsto longitudinal and transverse, 
elevation group 225B of plurality which forms lattice groove 
224Bwhich parallels to longitudinal and transverse is formed in 
one side of other ofthe separator 3B\ Furthermore on side of 
other side section 39B of separator 3B, elevationgroup 320B of 
plurality which forms lattice groove 321B which parallels to the 
longitudinal and transverse, elevation group 323B of plurality 
which forms lattice groove 322B whichparallels to longitudinal 
and transverse is formed Furthermore, guide wall 71Bl to 
71B7 which extends to horizontal direction is formed in 
theoneside of other of separator 3B\ Because of this air 
passage 17B is formed When you rephrase, air passage 17B, in 
order to connect with air inlet manifold 15B andthe air outlet 
manifold 16B, as it is installed in horizontal direction, is made 
formwhichtumed back in meandering. 



[0024] smasn 7 B©ffy*LS*ii#wa-c 

fey, &1ffiJ£Lffi«n 1 Bq, SB2»ryiRL««1 2 
B 0 , ff3«rLJSL1B«1 3B 0 tfRlt&*tTH4. BP* 
, H3fr&««J"Ct<&«fc9l=* SJSAP7z*-il/Kl 
5 BOma 1 5 B 0 frh&H&Ztltz&m*s tt*»2 2 1 
B$«Tft«»3 9BfcflltT£B]Bi;&fi| 

15 m tafifL, »i»ysL««i 1 B 0 (*ifi©**3i 

32 1BT-U£->U HBJW 3 8 B (ZIr] It T ft ED B 2 
*A (»l8«»fl) KSffU »2SryfiL««1 2 
B 0 ttifi©***2 2 2BT*UJ->L, ffefflBB 3 9 BIZ 
fS]ltTftEPB3^[p] fcjfcffU *3Hf 

y«L*«1 3 B 0 f*ifi©«*ai3 2 2 BT*U£->U 
-li]g|i3 8B(Z|fi]ltTftEnB4^lRl (»2RiJ»fl) K 
«ffU ft : ?-*2 2 4B, HQ1 6B 0 £flIlzSgT, 



[0024] Folding nunber of times of air passage 17B is odd nurrbe 
r of times, 1st folding region llBo,the 2nd folding region 
12B0, 3rd folding region 13B0 is provided Namely, Way you 
can understand from Figure 3, Is supplied fromopen 15B0 of 
air inlet manifold 15B as for air which, Passing by lattice 
groove 221B , it advances to arrow Bl direction ( line 1 coning 
direction) destinedfor other side section 39B, With lattice 
groove 321B of 1st folding region 1 lBo vicinity U turn to do, 
It advances to arrow B2 direction (1st return direction) destined 
for one side part 38B, theU turn does with lattice groove 222B 
of 2nd folding region 1 2B0 vicinity, it advances tothe arrow B3 
direction ( line 1 coming direction) destined for other side 
section 39B, Uturndoes with lattice groove 322B of 3rd 
folding region 1 3B0 vicinity, it advances to thearrow B4 
direction ( 2nd return direction) destined for one side part 38B, 
builds lattice groove 224B and the open 16BO in order, is 
discharged from air outlet manifold 16B. 



[0025] m^smtmoam \>jL±<Dmmt^mm 

■C*-S«k5K*SJt«l=fe^TI4. ■b/<U-*3B' iz 

B1 0 B\t % ^(Dteffil 0 B s ffljf>Mz/*U-$ 3 B' <Dm 
»lRltfe!t4-*!l«B3 8 BlzttSLTl^fci: LXi s iff 

y*L(c*y, ra^xisn obo^i ob t i*. <a 

flg|J3 9 BT*li&< * — «BB3 8 B\ZMoX< 



[0 0 2 6] mz % mWiX&mi OB0J&SIM 0B s fJ 

<D&niix\nv-*-)\,h*BBt* 8»^M10 

B<DH&ml 0B T fl]©«S#;*fflP'7-*— BkO) 
MTiZ* t^U-$3B' <D«^lRll=feMt4-«iaB3 8 
B|z»-ttXZClz«*LTEBrftCt36<W«ei:ft4. 



[0025] (Effect of 1st Working Example) In order to be able to 
understand fromexplanation above, foldingnunte of times of 
fuel gps passage 10B, is odd nunber of times in separator 3B' 
reg9rding this working exarrple. If it is a odd nurrber of times, 
way it shows in Figure 2, as for fuel gps passage 10B,assurring, 
that it was there to be a position of one side part 38B starting 
edge lOBSside in horizontal direction of separator 3B' terminal 
IOBt of fuel gas passage 10B is not the other side section 39B 
with lapel, it returns to one side part 38B. 

[0026] In reason, both parties of fuel ^s inlet manifold 8B of st 
artingedge lOBs side of fuel gas passage 10B andthe fuel g^s 
outlet manifold 9B of terminal IOBt side of fuel j^s passage 
10B, moving aside to one side part 38B in thehorizontal 
direction of separator 3B', concentrating here, it becomes 
possible toarrange. This way both parties of fuel g^s inlet 
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)U K8 BRlf&miiX&U-? K9 B<DM?5\*. 

-tr/^ U— $ 3 B' <D«*fl<Z)-fllffl3 8 Blzfcl*T** 

*iea©-fli»3 8 Biz»LT»fiir4tt«i=ft4fl&«aii 

3 9B**ja«fflr-5Cti<"Ct*. BP^-b/^U— > 3 
B* 8ttM3 9Bl:*^ ^XlBlOBJSfi 

1 7Bl;Mt5ii (JES1 b) 0&§*®m£:*:£< 



[0 0 2 7] ftoT. KH«»©«*fl©1MX*lt» 
3B' ^K3ft«»«)«-y--f X©a>/^ hftSBSyoo 

[0 0 2 8] (B2Sffi«) *«W©W2£«ttl::Ol* 
TH4~H1 0$#«BLTlftBrr£. « 23£JE0!lI4m 1 

fHB»*£*r*. H4i4&2£ttM£tt&£fttt%fl> 
fc«fct/ft«i c*t,oamia)J|itt«ai4«aiB:**tr 

■fe/*L/-* 3 A, 3B, 3 CA<fgltbtLT^So H 4 14 
, -fe/<U-*3A, 3B, 3 C I***. S&I4 



[00 2 9] B4fr&a»-e#SJ:5l=. 1 <D 

0B. 1 0CA<>Eiffi-f <5o *ttli6l<DjE«1 bl=l4. 



[0 0 3 0] (-fe/*u-$ 3 B) *£lfcflfl>-b/<i/-* 
3BI4H5, H6IC«*tlTL^4o *Sl£«(D-tr^U— 
*3BI4, fTELfcH2, B3l::*t--fe/<U— * 3* <t 



manifold 8B and fuel gps outlet manifold 9B concentrating in 
theone side part 38B of horizontal direction of separator 3B 1 , 
are arranged regarding this working exanple. Because of that, 
other side section 39B which is to positionwhere it opposes vis- 
a-vis one side part 38B of horizontal direction of separator 3B' 
can beturned effective use . Namely, it can extend can arrange 
fuel ^s passage 10B to other side section 39Bof separator 3B'. 
Because of that, projected surface area of fuel gas passage 10B 
canbemadelargp. As a result, projection size of electrode 
(ne^tive electrode lc) which meets to fuel gas passage 1 OB can 
bemade large. Be able to extend in same way be able to arrange 
in other sidesection 39B and concerning air passageway 1 7B, 
projected surface area of air passageway 1 7B, theprojected 
surface area of electrode (positive electrode lb) which meets to 
air passageway 17B can be made large. 

[0027] Therefore, while maintaining size of transverse direction 
of fuel cell, thereaction effective surface area it can increase. 
Depending, while assuring compaction of width size of separator 
3B 1 and thefuel cell, it can output fuel cell up. If you rephrase, 
while maintaining output of fuel cell, conpacti orris possible 
width size of fuel cell. 

[0028] (2nd Working Example) Referring to Figure 4 to Figure 
1 0 concerning 2nd Working Example of this invention, you 
explain. 2nd Working Example is similar constitution to 1st 
Working Example and basic, itpossesses similar acting effect to 
basic. Figure 4 shows sectional view of principal part of fuel 
cell whichrelates to 2nd Working Example in schematic. 
Regarding this working example, as before in same way as 
Working Exanple which wasinscribed, shown in Figure 4, unit 
battery 1 of plurality which has thepositive electrode lb and 
ne^tive electrode lc which put between electrolyte membrane 
la of solid polymeric type which hasthe proton transmission is 
installed, separator 3 A, 3B and 3C which divide unit battery 1 
are providedbetween unit battery 1 which next door facilities is 
done. As for Figure 4 because it is something which shows 
principalpart, quantity of unit battery 1 , separator 3A, 3B and 
3Cwhichare illustrated is small. It is something which large 
nurriber is laminated really. 

[0029] In order to be able to understand fromFigure 4, in order 
for thefuel gas which is a hydrogen-contairring fluid which 
includes hydrogen which is a ne^tive electrode active material 
to besupplied, fuel gis passage 10B and IOC meet to negative 
electrode lc of unit battery 1. In order for air which is a 
oxygerKxmtaining fluid which includes oxygen whichis a. 
positive electrode active material to be supplied, air passageway 
17Aandl7B meet to positive electrode lbof unit battery 1. 

[0030] (Separator 3B) Separator 3B of this working exanple is 
shown in Figure 5 and Figure 6. separator 3B of this working 
example, because before it is a constitution which isalmost 
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7-t|x-^K2 0B, JfrJP7KfcbPV— ^K2 1 B£ 
% -fez^U— * 3 Bffl«£lRl<D-fl«»3 8 BlZfcUT, o 

*y. «»itrxAn"7=*-;uK8Bai;*»#xHip 

y-fe/<U— 2 3 BCD-fllW 3 8 BlZfcHT, IBE^IrI® 
±^bT!3^(tT. K»ifXAP7 = *HUK8 B, )fr 
£P7XAP*?-*-;u K2 OB, ^JP7XaiP^-7h-^ K 

2 1 B, «3ft#XtbP^=.7h-JUK9 B4<*t»fi£*tl 

[003 1] »y©-b/^-ji3A, 3 ClCOl^TtftW 

(■b/<b->3A) -tr/^U-^ 3 A|:Ot\t07, H8 
*#KLTlftWr4 0 B7I4*/<U— * 3 A0-£<7)# 

(Hffi) -lr/*U-*3AI4ffiSSa»1 7 Afc* 

. ±i24A, 20(7)fli]i26 A, 7A^tO D 

3 A<D«;&lS(Zfctt&-HS«3 8 A(Il4, 

K8 A&XfmniiX&QV-tis- 
;UK9 AA<W**fllcJtSLT»J**tiTl*4. 



[0 0 3 2] -«»3 8A(CI4, 
£P7XAP*?-*-n>K2 OAi, 3*ffl7K#»tS**i6Jfr 
iP7KajnT=:7f>-JUK2 1 Ai:4<K^lRilzJtaLT* 
f&StlTl^o ^SP7KAPV-7fx-;U K2 0 A, »ffl7X 
UiP7z*-^K2 1 AI4, 8ft#XAPv=*-n*K 
8 Afttf«ftifxap-7=*-;uK9 A|Z»E*filfcfc 
L^Tft**iSffi*(=Kltb*tTL^4o &*>\ ^SP7XAP 
K2 0 AI4, ;tSP7XthPV^^x-7U K2 1 A 



[00 3 3] 0 7 K5rr«fc t/^-^3A^-S 
<D*®f;:l4, (6119 3 9 AOflllz, ttKlzift-Dfcft** 
3 0 1 A$lBj£r«ffiftfl®ftjgff 3 0 0 A, flHRK» 
ofc«* * 3 0 2 A S ^J$f «fflRfl<DI&Sff 3 0 3 A 

3 A0-*0)*ffilCteL^T*rta7 0 A,~7 0 A 7 #» 

ctn-*y>frai*ai»2 2 A3&«»flE4tL 

TL*4„ BP*>^£P7X®S&2 2 AI4, ^SAAP?-*- 
;UK2 0 At^fflTKtUP^— *— ;UK2 1 At$OftC 

»yfi*3h^»Bi*tiTl*4. 



[0034] ;tsp7xas&2 2 A<DtiTysLiaiki44Kii 



similar to separator 3' which in Figure 2 and Figure 3 
whichwere inscribed is shown, abbreviates explanation of 
essential constitution However unlike separator 3 f which is 
shown in Figure 2 and Figure 3,with separator 3 of this 
working example, it forms cooling water inlet manifold 20B and 
cooling water outlet manifold 21B wherethe cooling water 
flows, in one side part 38B of transverse direction of separator 
3B, in otherwords, in same side as fuel g^s inlet manifold 8B 
and fuel gps outlet manifold 9B. In other words from with 
respect to perpendicular direction betting on underin one side 
part 38B of separator 3B, fuel gas inlet manifold 8B, cooling 
water inlet manifold 20B, cooling water outlet manifold 21B 
and the fuel j^s outlet manifold 9B are formed to order. 

[0031] Explanation is added remaining separator 3 A, concenrin 
g3C 

(Separator 3 A) Referring to Figure 7 and Figure 8 concerning s 
eparator 3 A, youexplain Figure 7 stows one surface (surface) 
of one side of separator 3A, Figure 8 showsthe one surface 
(back surface) of other of separator 3A separator 3 A is 
something which divides with air passage 17A and cooling water 
passage 22A, the square is formed, top edge 4A, bottomedgp 
5A, 2 side edge 6A and 7A have, fudges inlet manifold 8A 
and fuel g^s outlet manifold 9A penetrating to thickness 
direction, it is formedin one side part 38A in transverse 
direction of separator 3 A 

[0032] Cooling water inlet manifold 20A where cooling water i 
s supplied and cooling water outlet manifold 21 A where cooling 
water isdischarged penetrating to thickness direction, it is 
formed in one side part 38A. cooling water inlet manifold 
20 A and cooling water outlet manifold 21 A are provided in 
position where it is putbetween to fuel gps inlet manifold 8A 
and fuel ^s outlet manifold 9A in perpendicular direction 
Furthermore , as for cooling water inlet manifold 20A, there is 
a position of thetopside in comparison with cooling water 
outlet manifold 21 A. 

[0033] As shown in Figure 7, on side of other side section 39A, 
elevationgroup 300Aof plurality which forms lattice slot 301 A 
which parallels to the longitudinal and transverse, elevation 
group 303 A of plurality which forms lattice slot 302A 
whichparallels to longitudinal and transverse is formed in one 
surface of ore side of the separator 3 A Furthermore as shown 
in Figure 7, guide wall 70 Al to 70 A? is formed in one surface 
ofone side of separator 3 A Because of this cooling water 
passage 22A is formed Namely cooling water passage 22A, in 
order to connect with cooling water inlet manifold 20A and 
cooling water outlet manifold 21A, asit is installed in horizontal 
direction, is made form which turned back inthe meandering. 

[0034] Folding number of times of cooling water passage 22A is 
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2 A. X3ffUlL1B«1 3 AtfRltbftTL**. HP* 

, ;t£P7KAP-7-7t-x-;uK2OA(Dlin2OA 0 A^b{fi$& 
**ifc*si*tt. *Enco*fiii=±fii£i::amu Hi;: 

. te«i]g|J3 9 AlZfSlltT^EPC 1^[p1 (»Hr2*fl) 

iciifTU *i»fyi5L««i 1 Awa^3S3oi 

AT*U*->U -««S3 8 AlCfpHtT^EPC2^[Rl ( 
*lB5y*fil) KitftU »2SfyiBL«il*1 2AT*U 
$->U Afllffi3 9 AlZfllfCftWC 3^fRl (I2ff 
IzSffU «3«ry£L««1 3A#i£<Dte* 
3l3 02A"eu*->L, -«S3 BAlCfiHtTftfflC 
4*IrI (»2Ry*fl) KiifrU E(=fcHlC5*lRllC 
±lRl£lcamu S8P2 1 A 0 S«T*iP*aiP-*=*- 
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[003 5] H8li-b/<U-* 3A©ffil*fl)frffi**r 
tiO-efcy, fHBLfc-b/<U-*3BI=«4H6iH- 

->UK1 5As6<fl[**fllzJiaLT»rit**iTl^. -b 



[0 0 3 6] -fe/<L/-* 3 A<DftMf<DtfMl::l4* -fill 
S|J3 8A(DfJ(C, Mi:iBofc«?l2 2 1AS»iit 
£*ISafl<DB§igP2 2 OA. ««l=»ofc**ai2 2 2 
A*»I«-r***fl©l»fiB2 2 3A, «ltlZ?ttofcte 
**2 2 4 A$Kjfrr«ttttfla>&iGff2 2 5 AjWWS 
*tlTl*4. BI=-b/<U-* 3 A©ffifflSP3 9 ACDfllZ 
. «*(=»-3fctt**3 2 1 A£»j&rftflHftfl0>&ig 
H3 2 0A, **lC»ofc**»3 2 2A*»jSr4M 
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[0 0 3 7] WeHBlcgttJ^K-fe'tU-* 3 A<Dffi 

*jy, ctu=«fc ys«a»i 7A*<»ift*tix:^4. ip 

L^Tis»*tfc^4fc*i=, ffyastiTi^*. sma 
bi 7 AOffysinnii^ftm-e&y, jsiwyau 

««1 1 A 0 . ff2«TySLffi«1 2 A 0 . ff 3ffiy£L 
M1 3 Ao*<Rlt&*lTl*fc. 

[0 0 3 8] fiP*»H8lCfcl\T, ^AP7Z7)v-;i/ K 
1 5ACDMP1 SA^fettttitLfeffiftl*, «**2 2 
1A^t, ««W3 9AlZ|RH+T*H]D1*fiI (»1 



odd nurriber of times* 1st folding region 1 1 A,the 2nd folding 
region 12A, 3rd folding region 13A is provided. Namely, Is 
supplied from open 20A0 of cooling water inlet manifold 20A 
as for cooling water which, To arrow CO direction it advances 
to upward, Furthermore, It advances to arrow CI direction ( line 
1 coming direction) destined for other side section39A, With 
lattice slot 301Aof 1st foldingregion HAvicinityUturnto 
do, It advances to arrow C2 direction ( 1st return direction) 
destined for one side part 38A, theU turn does with 2nd folding 
region 12A, it advances to arrow ©direction ( 2nd approach 
direction) destined for other side section 39A,U turn does 
withthe lattice slot 3Q2Aof 3rd foldingregion 13A vicinity, it 
advances to arrow G4direction ( 2nd return direction) destined 
for one side part 38A, furthermore to arrow C5 
directionadvances to upward, passes by open 21 AO and 
isdischarged from cooling water outlet manifold 21 A 

[0035] Figure 8 is something which shows one surface of other 
of theseparator 3 A before Figure 6 and same shape which relate 
to separator 3B whichwas inscribed it is done. As shown in 
namely, Figure 8, air inlet manifold 1 5 A where air is 
suppliedpenetrating to thickness direction, it is formed in upper 
part of the separator 3A air outlet manifold 16A where air is 
discharged penetrating to thicknessdirection, it is formed in 
bottom of separator 3 A 

[0036] On side of one side part 38A, elevation group 220Aof 
plurality which formsthe lattice groove 221 A which parallels to 
longitudinal and transverse, elevation group 223Aof 
theplurality which forms lattice groove 222A which parallels to 
longitudinal and transverse, elevationgroup 225 A of plurality 
which forms lattice groove 224A which parallels to the 
longitudinal and transverse is formed in one side of other of 
separator 3A Furthermore on side of other side section 39A of 
separator 3 A, elevationgroup 320Aof plurality which forms 
lattice groove 321Awhich parallels to the longitudinal and 
transverse, elevation group 323 A of plurality which forms 
lattice groove 322A whichparallels to longitudinal and 
transverse is formed 

[0037] Furthermore as shown in Figure 8, 71 A7 is formed by o 
ne side ofthe other of separator 3A from guide wall 71 Al, air 
passage 17Ais formed because ofthis. Namely air passage 17A 
turns back, in order to connect with air inlet manifold 15A 
andthe air outlet manifold 16A, as it is installed in transverse 
direction. Folding number of times of air passage 17A is odd 
nunber of times, 1st folding region 1 1 Ao,the 2nd folding 
region 12Ao, 3rd foldingregion 13A0 is provided 

[0038] Namely inFigure 8 putting, Is supplied fromopen 15A0 
of air inlet manifold 15Aas for air which, lattice groove 221A 
passing, It advances to arrow Dl direction ( line 1 coning 
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direction) destined for other side section39A, With lattice 
groove 321 Aof 1st folding region 1 1 AO vicinity U turn to do, 
It advances to arrow D2 direction ( 1st return direction) 
destined for one side part 38A, theU turn does with lattice 
groove 222Aof 2nd folding region 12A0 vicinity, it advances 
tothe arrow D3 direction ( 2nd approach direction) destined for 
other side section 39A, Utumdoes with lattice groove 322Aof 
3rd folding region 13 AD vicinity, it advances to thearrow D4 
direction ( 2nd return direction) destined for one side part 38A, 
builds lattice groove 224A and the open 16A0 in order, is 
discharged from air outlet manifold 1 6A 



[0 0 3 9] Hr/<I/->3C) SI<D-fe/<U-* 
3 CClOlNTiftE-f £ 0 H9tt9J<D-fe/<U-* 3 C<D- 

jjcoxm (S®) **rta>-efey, iftfELfc*/*u- 
zzcom-xoxm (wis) ZtfTo m9\zm?&o\z 

, 3 CI4Hft»tt£ftU ±34C, T215 

C, 20CDfJ]iZ!6 C. TCStO. t/<l/->3Cfl)i 

[0040] B9(cs*-r«fc5ic, -tr/tu-* 3 co-J 
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Oftffl»3 9C©«(=, Mtl:»ofc»?*3 0 1Cg 

r*f$.t&&&Lm<D&&m3 ooc, *«ic»ofc»*s* 

3 O 2 C$fl»ftr &ttttfl4>&iS8 3 0 3 C#»l** *l 
70C r 7 OC 7 *<**fl{cEi;-Bc»:5l=»J***lT^ 

ctiic«kyjiB»#xatti oca<»riE*tiTL^So 
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[0039] (Separator 3Q Next, you explain concerning another se 
parator3C Figure 9 is something whichshows one surface 
(surface) of one side of anotherseparator 3C, before Figure 5 
and same shape which relate to separator 3B whichwas inscribed 
are formed Figure 10 shows one surface (back surface) of 
other of separator 3C As shown in Figure 9, separator 3C 
forms square , has top edge 4C, the bottom edge 5C, 2 side 
edge 6C and 7G fuel g^s outlet manifold 9C where fuel g^s inlet 
manifold 8C and fuel gis where fuel ^s is suppliedare 
discharged penetrating to thickness direction, it is formed in 
theone side part 38C in transverse direction of separator 3C 

[0040] As shown in Figure 9, on side of one side part 38C, elev 
ation group 200C ofihe plurality which forms lattice slot 201C 
which parallels to longitudinal and transverse, theelevation 
group 203C of plurality which forms lattice slot 202C which 
parallelsto longitudinal and transverse, elevation group 205C of 
plurality which forms lattice slot 204Cwhich parallels to 
longitudinal and transverse is formed in one surface of one side 
of the separator 3C Furthermore on side of other side section 
39C of separator 3B, elevationgroiq) 300C of plurality which 
forms lattice slot 301C which parallels to the longitudinal and 
transverse, elevation group 303C of plurality which forms 
lattice slot 302Cwhichparallels to longitudinal and transverse is 
formed Furthermore, in order for guide wall 70 Cl to70C7to 
extend to horizontal direction, it isformsd in one surface of 
one side of separator 3C Because of this fuel g^s passage IOC is 
formed Namely fuel g^s passage 10Q in order to connect with 
fuel gas inlet manifold 8C and fuel g^s outlet manifold 9Q asit is 
installed in horizontal direction, is made form which turned back 
inthe meandering. 

[0041] Folding number of times of fuel gas passage IOC is oddn 
urrber of times, 1st foldingregion 1 lQthe 2nd folding region 
12C, 3rd folding region 13C is provided Namely, Is supplied 
from open 8G) of fuel j^s inlet manifold 8C as for fuel g^s 
which, lattice slot 201C passing, It advances to arrow El 
direction ( line 1 coning direction) destined for other side 
section39C, With lattice slot 301C of 1st foldingregion 1 1C 
vicinityU turn to do, It advances to arrow E2 direction ( 1st 
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return direction) destined for one side part 38Q theUtum does 
with lattice slot 202G of 2nd folding region 12C vicinity, it 
advances tothe arrow E3 direction ( 2nd approach direction) 
destined for other side section 39Q U turndoes with lattice slot 
302C of 3rd folding region 13C vicinity, it advances to 
thearrow E4 direction ( 2nd return direction) destined for one 
side part 38C, builds lattice slot 204C and the open 9Co in 
order, is discharged from fuel gas outlet manifold 9C 
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6 b, 1 6 c^±i45iar^>o 
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-*-;u ks cat;jjS3ft#xaip-7-*-ju k 9 c<d& 

**-«93 8 CI=IE«LTU5o 
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[0042] In other words, on same side as fuel g^s inlet manifold 8 
C and fuel §^s outlet manifold 9C, cooling water inlet manifold 
20Cand cooling water outlet manifold 21C penetrating to 
thickness direction, it is forrred in theone side part 38C in 
transverse direction of separator 3G air inlet manifold 15C is 
formed by upper part of separator 3C, air outlet manifold 16C 
is formed tothe bottom of separator 3C 

[0043] Furthermore as shown in Figure 4 regarding this working 
example, when attachingthe fuel cell, top edge 4Aof separator 
3 A, 3B and 3Q 4Band AC become topside of perpendicular 
direction, bottom edge 5 A, the5B and 5C become underside of 
perpendicular direction. In addition when attaching fuel cell, it 
connects fuel gas inlet manifold 8A, 8Band 8G It connects 
fuel ££S outlet manifold 9A, 9B and 9C. It connects cooling 
water inlet manifold 20A, 20B and 20C. It connects cooling 
water outlet manifold 21A,21B and 21C. It connects air inlet 
manifold 15 A, 15B and 15G It connects air outlet manifold 
16A,16Bandl6C. 

[0044] In order to be able to understand from explanation abov 
e, regprdingthe this working exanple, as nurrber of lapels of fuel 
gas passage 10B and IOC whichthe fuel gas which is a fluid which 
includes negative electrode active material passes isdesignated 
as odd nurrber of times, it has arranged in both of fudges inlet 
manifold 8A andthe fuel gas outlet manifold 9 A one side part 
38A in separator 3 A It has arranged in both of fuel gps inlet 
manifold 8B and fuel gas outlet manifold 9B one side part 38B 
in the separator 3B. In same way regarding separator 3C, it has 
arranged in both ofthe fuel g^s inlet manifold 8C andfiiel gas 
outlet manifold 9C one side part 38C 

[0045] Therefore before in same way as case of 1st Working E 
xanple which wasinscribed, it is possible, other side section 39A 
which to positionof opposing side is inside one side part 38A of 
separator 3A, 3B and the3C, vis-a-vis 38B and 38C, to assure 
effective use of the39B and 39C more while guaranteeing 
output of fuel cell,although it assures compact of size of 
horizontal direction of fuel cell jnore it becomes profitable. 
With fuel cell letting flow cooling water, it is general to cool. 
Although both parties of cooling water inlet manifold 20B and 
cooling water outlet manifold 21B are formed regardingfhis 
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point this working example, in separator 3B, it fours these, in 
one side part 38B of thehorizontal direction of separator 3B, in 
other words, in same side as fuel gps inlet manifold 8B andthe 
fuel £ps outlet manifold 9B. In one side part 38A of separator 
3 A, cooling water inlet manifold 20A and cooling water outlet 
manifold 21 Aare formed in thesams way. In addition in one 
side part 38C of separator 3Q cooling water inlet manifold 20C 
and cooling water outlet manifold 21C areformed in same way. 
Because of that while guaranteeing cooling structure reading 
this working example, itcan assure conpaction of side size of 
separator 3 A, 3B and the3C. 

[0046] In addition, precision it is desirable well to manage substa 
ntial volume of fuel gis where supply flow is less in comparison 
with the air . Regarding this point this working example, as 
before inscribed, in one side part 38B in thetransverse direction 
of separator 3B, in other words, on same side as fuel gas inlet 
manifold 8B andthe fuel gps outlet manifold 9B, both parties of 
cooling water inlet manifold 20B and cooling water outlet 
manifold 21B are formed It is similar concerning separator 3A 
and3C Because of that, separator 3 A, 3B and 3C fuel ^s 
whdchflows with cooling water it is profitable in order cooling 
tube reason to do. Depending, benefit which becomes profitable 
in management of thesubstantial volume of fuel ^s at time of 
use of temperature control and the consequently fuel cell of 
fuel ^s is acquired. 

[0047] (Appraisal) This inventor did estimate on basis of Worki 
ng Example article which relates to the2nd Working Exarrple. 
With this estimate, it compared with Working Exarrple article 
(Figure 5 corresponding material) which is shown in the Figure 
11 and conventional goods which is shown in Figure 12. As 
shown in Figure 12, width size of separator which relates to the 
conventional goods al and vertical size (height size) were 
designated as bi ,as shown in Figure 1 1 , width size of separator 
winch relates to the Working Example article was designated as 
(0.9) X al , vertical size wasdesignated as bl . 

[0048] In Working Example article, as for reason which sets sid 
e size to (0.9) X al , both parties of fuel g^s inlet manifold 8B 
and fuel gps outlet manifold 9B, concentrating on theone side 
part 38B in horizontal direction, because it is arranged, in 
horizontal direction because itcan decrease or can abolish dead 
space in other side section 39B, or. When electrode surface 
area is designated as SDl in conventional goods which is 
shownin Figure 12, external shape surface area of separator is 
designated as SGl , inorder to be able to understand from Figure 
12, SDl=aO X bo and SGl =al X blare formed. 

[0049] When ratio of SDl and SGl is designated as od and,in 
conventional goods, od=(SDi/SGlHaoXbO)/(al Xbl) is 
formed When electrode surface area is designated as SD2 in 
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Working Exarrple article which is shownin Figure 1 1 vis-a-vis 
this, external shape surface area of separator is designated asthe 
SG2, in order to be able to understand from Figure 1 1 , SD2=aO 
X bOand SG2=(0.9 X al) X bl are formed 

[0050] When next, ratio with SD2 and SG2 which relate to the 
Working Example article is designated as c2, o2=(SD2/SG2)= 
(ao Xb0)/[(0.9 * al) Xbl] is formed When therefore (It 
relates to Working Exanple o2) / (It relates to Prior Art 
Example od) is sought, it becomes theo2/od # 1.1. When in 
reason, you look at ratio of electrode surface area for external 
shape surface area ofthe separator, as for Working Example 
article, benefit which increases inapproximately 1 . 1 times is 
acquired in basic vis-a-vis conventional goods. 

[005 1] Namely if with Working Exanple article, width size of s 
eparator and fuel cell is thesame as conventional goods, in 
basic be able to increase in approximately 1 . 1 times ratio of 
electrode surface area vis-a-vis conventional goods, benefit 
which canincrease amount of generated electricity of fuel cell is 
acquired If you rephrase, if with Working Exanple article, 
amount of generated electricity is same as theconventional 
goods, in basic it can make approximately 0. 9 times size ofthe 
separator vis-a-vis conventional goods, benefit which can assure 
compaction isacqiired 

[0052] (Other example) With Working Exanple which you ins 
cribed, as mentioned earlier,concentrating on one side part in 
fuel gas inlet manifold and fuel g^s outlet manifold where fuel 
gpswhich includes ne^tive electrode active material flows, 
transverse direction of separator as it forms, itforms air inlet 
manifold and air outlet manifold where air which includes 
positive electrode active materialflows respectively in upper 
part and bottom of perpendicular direction ofthe separator. 

[0053] But it is not something which is limited to this, it is not 
a one side part inthe fuel gps inlet manifold and fuel g^s outlet 
manifold where fuel g^s which includes negative electrode 
active materialdepending upon in case, flows, horizontal 
direction of separator, it issomething which it concentrates on 
other side section (side part of any one) and is goodfoming. 
In addition, concentrating on any of one side part or other side 
sectionin air inlet manifold and air outlet manifold where air 
which includes positive electrode active materialflows, 
horizontal direction of separator it is possible also to form In 
this case, fuel gps inlet manifold and fuel gps outlet manifold 
where fuel g^s which includesthe ne^tive electrode active 
material flows, should have been formed respectively in upper 
part andthe bottom of perpendicular direction of separator. 

[0054] It applies to fuel cell which is arranged Working Exampl 
e which yoirinscribed, separator alongside vertical plane but, not 
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just this, arrangesthe separator alongside horizontal plane it is 
possible also to apply to thefuel cell which. In addition, this 
invention only description above it is something where islirrited 
in only Working Example which is shown in drawing it is 
sorrethingwhich gist can modify appropriately inside range 
which doesnot deviate can execute. 

[0055] (Symbol) It can grasp also following technical concept f 
reinstatement wiiich yoiinscribed. 

: In transverse direction of separator, on same side as fuel ^s in 
let manifold and thefuel f^s outlet manifold, fuel cell which 
relates to Claim 1 which designates that bothparties of cooling 
water inlet manifold and cooling water outlet manifold are 
formed as feature or separator which relates to Qaim 3. 

: Fromabove betting on under in state wiiich is arranged in thesi 
de part of any one of transverse direction of separator, 
separator alongside thevertical plane, fuel cell which relates to 
Qaim 1 wiiich designates that the fuel gas inlet manifold , 
cooling water inlet manifold , cooling water outlet manifold 
and fuel gps outlet manifold are formed to order asfeature or 
separator wiiich relates to Qaim 3. 

[0056] 

[Effects of the Invention] According to fuel cell and separator 
which relate to this invention,because both parties of inlet 
manifold and outlet manifold where fluid whichincludes active 
substance flows are formed to side part of any one of 
thetransverse direction of separator, be able to extend be able to 
arrange fluid passage tothe space of side part ( inlet manifold 
or outlet manifold are not formed region ) of other and in 
transverse direction of separator^ can assure effective use of 
space. 

[0057] Therefore, while maintaining size of fuel cell, reactione 
ffective surface area being able to increase, it can assure 
increased output of fuel cell. If you rephrase, while maintaining 
output of fuel cell, it canmake size of fuel cell small. 

[Brief Explanation of the Drawing(s)] 

[Figure 1] It is a sectional view of principal part of fuel cell. 

[Figure 2] It is a front view of separator 3B*. 

[Figure 3] It is a rear view of separator 3B ! . 

[Figure 4] It is a sectional view of principal part of another fuel 
cell 

[Figure 5] It is a front view of separator 3B. 
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[Figure 6] It is a rear view of separator 3B. 

[Figure 7] It is a front view of separator 3 A 

[Figure 8] It is a rear view of separator 3A 

[Figure 9] It is a front view of separator 3C 

[Figure 10] It is a rear view of separator 3C 

[Figure 11] It is a side size and a front view of separator 3B whi 
ch states verticalsize is a Figure 2 corresponding diagram 

[Figure 12] It is a side size and a front view relates to Prior Art 
Example of separator whichwhich states vertical size. 

[Explanation of Reference Signs in Drawings] 

As for in the diagram and la as for electrolyte merrbrane and 
lb as forthe positive electrode and 1c as for negative electrode 
and 1 as for theunit battery and 3B as for separator and8Bas 
for fuel j^s inlet manifold and 9B as for fuel gas outlet manifold 
and 10B as for fuel gas passage andthellB 1st turning back 
region , as for 12B 2nd turmngback region , as for 13B 3rd 
turning back region , as for the38B as for one side part and 39B 
other side section is shown. 
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[Figure 3] 
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[Figure 4] 




[FigureS] 



ISTA's Paterra(tm), Version 1.5 (There may be errors in the above translation. ISTA cannot 

be held liable for any detriment fromits use. WWW: http://www.intlscience.com Tel: 800430-5727) 



P.21 



[116] 



[Figure 6] 
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[Figure 8] 
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[Figure 9] 
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[Figure 10] 




—6C 



[11 1] 



[Figure 11] 
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[Figure 12] 
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